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The  study  has  reached  a  stage  where  review  and  discussion  by 
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REPORT  ON  THE 
BASIC  DESIGN  ANALYSIS 
FOR  THE 
HERALD  STREET  IMPROVEMENTS 


EXECUTIVE  SUMMARY 

This  report  presents  the  results  of  an  on-going  study  to  develop  a 
Basic  Design  for  roadway  improvements  along  the  Massachusetts  Turnpike 
Corridor  in  the  South  End  and  South  Cove  Sections  of  Boston  between 
Clarendon  Street  and  Albany  Street  (see  Figure  1). 

The  purpose  of  the  improvements  is  to  alleviate  traffic  congestion  in 
the  corridor  and  to  encourage  traffic  onto  the  project  corridor  and 
off  the  local  streets.  The  report  also  considers  the  relationships 
between  the  roadway  improvements  and  possible  future  air-rights 
developments  over  the  Turnpike  and  railroads  to  ensure  that  the  two 
are  compatible  and  will  complement  each  other. 

The  report  consists  of  basic  design  analysis  of  two  alternatives  for 
transportation  improvements  within  the  corridor,  the  "Two  Way  Herald" 
(see  Figures  2A  and  28)  and  the  "One  Way  Pair"  (see  Figures  4A  and 
4B).  The  report  compares  the  two  alternatives  based  on  traffic 
analysis,  construction  cost,  and  air-rights  development  potential . 

The  "Two  Way  Herald"  alternative  proposes  widening  Herald  Street 
between  Albany  Street  and  Arlington  Street  to  provide  two  lanes  of 
travel  in  each  direction  and  provides  an  additional  exclusive  right 
turn  lane  for  eastbound  traffic  at  Albany  Street.  This  alternative 
also  proposes  extending  Herald  Street  as  a  two  way,  four  lane  divided 
roadway  from  its  present  terminus  at  Arlington  Street  to  Columbus 
Avenue  at  Cahner  Place  by  building  a  viaduct  over  the  railroad  and 
Turnpike.  Presently  Herald  Street  is  one  way  eastbound  ^rom  Arlington 
Street  to  Washington  Street.  This  alternative  includes  the  replace- 
ment of  most  of  the  existing  retaining  wall  separating  Herald  Street 
and  the  railroad  and  the  construction  of  a  four  lane  viaduct  over  the 
railroad  and  part  of  the  Turnpike  between  Columbus  Avenue  and 
Arlington  Street. 

The  "One  Way  Pair"  alternative  proposes  the  extension  of  Herald  Street 
to  provide  a  one  way  eastbound  roadway  from  Columbus  Avenue  to  Albany 
Street,  two  lanes  from  Columbus  Avenue  to  Arlington  Street  and  three 
lanes  from  Arlington  Street  to  Albany  Street.  To  provide  traffic  flow 
in  the  opposite  direction.  Marginal  Road  and  Broadvyay  are  extended  to 
provide  a  one  way  westbound  roadway  between  Albany  Street  and  Berkeley 
Street,  three  lanes  from  Albany  Street  to  Arlington  Street  and  two 
lanes  from  Arlington  Street  to  Berkeley  Street.  Together  the  two 
roadways  provide  a  one  way  pair  for  the  length  of  the  corridor.  This 
alternative  includes  the  construction  of  a  two  lane  viaduct  over  the 
railroad  between  Columbus  Avenue  and  Arlington  Street,  the  construc- 
tion of  a  new  three  lane  bridge  over  the  railroad  and  Turnpike  con- 
necting Broadway  and  Marginal  Road,  the  extension  of  Marginal  Road  to 


Berkeley  Street,  the  realignment  of  a  Turnpike  on-ramp  off  Arlington 
Street  and  the  replacement  or  relocation  of  existing  retaining  walls. 

It  is  our  understanding  that  most  of  the  foundation  supports  for  the 
Herald  Street  viaduct  under  the  Tv/o  Way  Herald  alternative  and  all  the 
foundation  support  for  the  Herald  Street  viaduct  under  the  One  Way 
Pair  alternative  were  provided  under  the  MBTA's  Southwest  Corridor  and 
South  Cove  Projects. 

Both  alternatives  include  an  optional  connector  roadway  which  directs 
the  Clarendon  Street  traffic  to  the  Herald  Street  Extension.  This 
connector  roadway  bisects  a  block  bounded  by  Clarendon  Street, 
Columbus  Avenue,  Cahner  Place  and  Stanhope  Street.  It  is  our  under- 
standing that  this  block  may  be  under  consideration  for  development. 
The  extent  of  this  development  is  unknown  and  may  include  air-rights. 

The  MBTA  is  investigating  various  options  for  providing  replacement 
service  for  the  Washington  Street  Corridor.  One  option  under  consid- 
eration includes  the  closing  of  part  of  Marginal  Road  to  traffic  which 
would  be  incompatible  with  the  One  Way  Pair  Alternative. 

Both  alternatives  include  the  construction  of  new  or  widened  roadways 
above  the  MBTA  and  Massachusetts  Turnpike  right-of-way.  Agreement 
will  be  required  with  the  Massachusetts  Turnpike  Authority  and  the 
MBTA  (to  the  satisfaction  of  Conrail  and  the  Federal  Railroad  Adminis- 
tration) for  the  use  of  their  air-rights.  In  addition  to  the  air- 
rights  agreements  the  following  land  takings  will  be  required: 


Owner 


Two  Way 
Herald 


One  Way 
Pair 


Massachusetts  Bay  Transportation  Authority   17,700  SF±     3,900  ±SF 

Massachusetts  Turnpike  Authority  28,600  ±SF 

Boston  Herald  3,800  SF± 

John  Hancock  1,400  SF± 

Tai  Tung  1,100  ±SF 

Numerous  existing  retaining  walls  adjacent  to  the  railroad  or  Turnpike 
must  be  replaced  under  both  alternatives.  Many  of  these  walls  will  be 
required  for  the  support  of  any  possible  future  air  rights  develop- 
ments built  over  the  Turnpike  or  railroads.  A  decision  must  be 
reached  be^^ore  design  of  the  Herald  Street  improvements  is  started  as 
to  whether  or  not  the  design  of  the  walls  will  include  provisions  for 
the  support  of  the  future  possible  air-right  developments.  A  decision 
to  include  provisions  for  the  future  air-rights  means  the  following 
questions  must  be  answered:  Which  blocks  will  be  developed?  What 
amount  of  support  will  be  required?  How  will  this  additional  support 
be  funded?  A  decision  not  to  include  provisions  for  the  future 
air-rights  may  result  in  the  replacement  of  some  of  these  new  walls 
and  rebuilding  portions  of  the  adjacent  roadways  under  the  air-rights 
development  project. 

The  One  Way  Pair  alternative  will  provide  the  best  access  and  circu- 
lation of  traffic  movements  in  and  through  the  study  area.  The  Two 
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Way  Herald  alternative  services  more  vehicles  than  a  Mo  Build  option, 
however,  the  average  delay  per  vehicle  per  intersection  is  increased. 
The  One  Way  Pair  alternative  services  more  vehicles  while  reducing  the 
average  delay  per  vehicle  per  intersection. 

Two  Way     One  Way 
No  Build     Herald       Pair 

Vehicles  Serviced       27,100      36,100      40,700 
(Corridor) 

Ave.  Delay  Per  Vehicle     50         106        16 
Per  Intersection  (Sec) 

Intersections  at  Level     2  5  2* 

of  Service  F 

The  one  way  street  patterns  set  up  by  the  One  Way  Pair  alternative 
eliminates  left  turn  conflicts  at  most  intersections  thereby  in- 
creasing the  capacity  of  the  system  and  reducing  delays. 

Future  air  rights  can  be  developed  under  both  schemes,  however  their 
construction  will  be  somewhat  simpler  in  some  areas  under  the  One  Way 
Pair.  The  One  Way  Pair  provides  better  access  to  the  developments. 
Access  to  any  future  air  rights  under  the  Two  Way  Herald  alternative 
should  probably  be  restricted  to  Marginal  Road.  The  estimated  constr- 
uction cost**  of  the  Two  Way  Herald  alternative  in  1986  dollars  is 
$11,600,000.  The  estimated  construction  cost  of  the  One  Way  Pair 
alternative  is  $13,400,000  ($16,700,000  with  recommended  improvements 
at  the  Clarendon  Street,  Columbus  Avenue  and  Herald  Street,  Arlington 
Street  Intersections). 


*  Zero  with  recommended  improvements  at  the  Clarendon/Columbus  and 
Herald/Arl ington  intersections . 

**  Costs  do  not  include  design  costs  land  taking  costs,  air-rights 
costs  and  the  cost  of  improving  the  water  and  sewer  systems  in  the 
affected  roadways. 
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INTRODUCTION 


REPORT  ON  THE 
BASIC  DESIGN  ANALYSIS 
FOR  THE 
HERALD  STREET  IMPROVEMENTS 


This  report  presents  the  results  of  an  on-going  study  to  develop  a 
Basic  Design  for  roadway  improvements  along  the  Massachusetts  Turnpike 
Corridor  in  the  South  End  and  South  Cove  Sections  of  Boston  between 
Clarendon  Street  and  Albany  Street  (see  Figure  1).  The  relationship 
between  the  roadway  improvements  and  the  development  of  the  air-rights 
over  the  adjacent  depressed  Massachusetts  Turnpike/Railroad  right-of- 
way  is  also  considered  in  the  analysis. 


^ 
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The  Boston  Redevelopment  Authority's  goal  in  improving  the  transporta- 
tion facilities  in  this  corridor  are  as  follows:   to  alleviate  traffic 


congestion  in  the  corridor;  to  encourage  traffic  onto  the  project 


corridor  and  off  the  local  .streets;  to  provide  access  to  possible 


future  air-rights  developments.   The  transportation  improvements  have 
been  evaluated  with  these  goals  in  mind.  P/W-^'^^ 


.j^C^' 


In  recent  years  air-rights  along  the  Massachusetts  Turnpike  E::tehsion 
have  been  developed  for  the  Prudential  Center,  the  Hancock  Garage  and 
Copley  Place.  This  report  considers  the  relationships  between  possi- 
ble future  air-rights  development  and  the  roadway  improvements  to 
ensure  that  the  two  are  compatible  and  will  complement  each  other. 


ZZ  '>r^ 


The  report  consists  of  basic  design  analysis  of  two  alternatives  for    ^^ 
transportation  requirements  within  the  corridor,  the  "Two  Way 
(see  Figures  2A  and  2B)  and  the  "One  Way  Pair"  (see  Figures  4A  and 
AB)  .    The  report  compares   the   two  alternatives  based  on  _.  r ra f fjx, 
analysis,  construction  cost,  and  air^^rights  development  potential. 
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Figure  1 
Location  Plan 


Basic  Design  Analysis-  Herald  Street  Improvements 


TRANSPORTATION  IMPROVEMENTS  '    '  ^?^  ^^     , 

The  "Two  Way  Herald"  alternative  proposes  widening  Herald  Street 
between  Albany  Street  and  Arlington  Street  to  provide  two  lanes  of 
travel  in  each  direction  and  provides  an  additional  exclusive  right 
turn  lane  for  eastbound  traffic  at  Albany  Street.  This  alternative 
also  proposes  extending  Herald  Street  as  a  two  way,  four  lane  divided 
roadway  from  its  present  terminus  at  Arlington  Street  to  Columbus 
Avenue  at  Cahner  Place  by  building  over  the  railroad  and  Turnpike. 
Presently  Herald  Street  is  one  way  eastbound  from  Arlington  Street  to 
Washington  Street.  -  3<^«-<^ /'^ 

The  "One  Way  Pair"  alternative  proposes  the  extension  of  Herald  Street 
to  provide  a  one  way  eastbound  roadway  from  Columbus  Avenue  to  Albany' 
Street,  two  lanes  from  Columbus  Avenue  to  Arlington  Street  and  three 
lanes  from  Arlington  Street  to  Albany  Street.  To  provide  traffic  flow 
in  the  opposite  direction.  Marginal  Road  and  Broadway  are  extended  to 
provide  a  one  way  westbound  roadway  between  Albany  Street  and  Berkeley 
Street,  three  lanes  from  Albany  Street  to  Arlington  Street  and  two 
lanes  from  Arlington  Street  to  Berkeley  Street.  Together  the  two 
roadways  provide  a  one  way  pair  for  the  length  of  the  corridor. 


MAJOR  CONSTRAINTS 

The  many  constraints  that  guided  the  development  of  the  basic  designs 
are  as  follows t 

Vertical  Clearances  C<n.^.^^-C. 

The  Massachusetts  Turnpike  Authority  and  the  various  railroad 

agencies   (MBTA,   Conrail,   Amtrak)   all   have  specific   minimum 
vertical  clearances  (see  Design  Criteria  in  the  Appendix)  that 
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will  dictate  the  minimum  elevation  of_  the  Herald  Street  and 
Broadway  Extensions  and  the  first  floor  elevations_of__any_future 
air-rights  developments. 


Support  Locations/Horizontal  Clearances 

For  the  Herald  Street  and  Broadway  Extensions  as  well  as  future 
air-rights  developments  to  be  constructed  over  the  Massachusetts 
Turnpike  and  the  railroad  tracks,  supporting  columns,  piers  and 
abutments  must  be  placed  in  areas  not  occupied  by  tracks,  road- 
ways, or  other  features  that  are  not  easily  relocated.  The 
Turnpike  Authority  and  the  various  railroad  agencies  have  estab- 
lished minimum  horizontal  clearances  for  their  facilities  that 
will  dictate  where  the  supporting  elements  may  be  located  (See 
Design  Criteria  in  Appendix) . 

f 

It  is  our  understanding__that  ItBTA  Southwest  Corridor  and  South 
. — . ^"^^^^^^ 

Cove  Projects  have  made  provisions  for  the  support  of  the  Herald 
Street  Extension  between  Columbus  Avenue  and  Arlington  Street. 


1K^ 
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IIBTA  Replacement  Transit 


The  MBTA  is  investigating  various  options  for  providing  replace- 
ment service  for  the  Washington  Street  corridor  after  the  Orange 
Line  is  relocated  from  Washington  Street  to  the  Southwest  Corri- 
dor. One  option  under  review  is  installation  nf  T.ipht-  Rail 
Vehicles  (LRV'sl  on  Washington  Street.  This  option  nay  result  in 
the  establishment  of  an  area  reserved  for  LRV's  along  the 
southerly  edge  of  Marginal  Road  between  Shawraut  Avenue  (or 
possibly  Tremont  Street)  and  Washington  Street,  and  then  south 
along  the  westsriiL  edge  of  Washington  Street.  This  option  may 
require  the  ^closing^^f  Mfirpinfjl  Road  between  Shawmut  Avenue  and 
Washington  S_trftf>  m  all  vehicular  traffic  except  school  buses. 
This  option  would  affect  the  design  of  any  possible  future 
air-rights  development  in  the  corridor  and  have  a  significant 


impact  on  traffic  operations  in  this  corridor.  The  closing  of 
the  Sha^>nnut  Avenue  to  Washington  Street  section  of  Marginal  Road 
to  traffic  is  incompatible  with  the  "One  Way  Pair"  alternative. 
The  closing  is  feasible  under  the  "Two  Way  Herald"  alternative 
but  hinders  local  traffic  circulation  and  access  to  possible 
future  air-rights  developments . 


Groundwater  Level 


The  groundwater  level  in  the  study  area  is  less  than  two  feet 
below  the  surface  of  the  Turnpike  and  will  have  to  be  maintained 
at  that  level  during  construction.  Changes  in  the  groundwater 
elevation  would  have  detrimental  effects  on  the  Turnpike  roadway 
and  all  structures  in  the  area  that  are  supported  on  timber  piles 
or  caissons  bearing  on  the  clay  layer. 

Soils /Foundations 

The  study  area  was  filled  in  several  stages  during  the  mid-1880's 
and  a  typical  section  reveals  that  the  surface  material  consists 
of  ten  to  fifteen  feet  of  granular  fill  on  an  equivalent  amount 
of  organic  silt.  Beneath  the  organic  material  is  approximately 
one  hundred  feet  of  Boston  Blue  Clay.  Between  the  cohesive  clay 
layer  and  the  Cambridge  Argillite  bedrock  floor  is  a  thin  layer 
of  till.  In  the  Washington  Street  area  the  top  layers  of  granu- 
lar fill  and  organic  silt  decrease  to  zero  because  y^phin^fnn 
Street  is  part  of  the_"^''"5''""^''  "l  rind  mass  nf  Rrmrnn. 

Future  structures  built  on  air-rights  would  have  to  span  the 
railroad  and  the  Turnpike.   The  framing  would  be  picked  up  by 
supporting  elements  along  the  line  between  Herald  Street  and 
Amtrak,  along  the  line  betiveen  the  Aratrak  and  Conrail,  along  the 
line  between  Conrail  and  the  Turnpike,  along  the  center  of  the 


-  4  - 


Turnpike  and  along  the  northerly  edge  of  the  Turnpike.  Column 
loads  would  probably  be  picked  up  on  small  footings  and,  because 
of  the  load  concentrations  at  each  column,  will  rest  on  piles 
most  likely  driven  to  bedrock. 

Restraints  During  Construction 

While  structurally  feasible,  construction  on  air-rights  over  the 
Turnpike,  the  MBTA  tracks  and  Conrail  tracks,  will  present 
problems  during  construction.  Only  one  travel  lane  can  be  closed 
while  working  over  the  Turnpike.  This  is  acceptable  when  driving 
piles  and  installing  pile  caps  and  columns  in  the  Turnpike 
median.  However,  when  framing  or  decking  that  spans  the  entire 
roadway  is  being  installed,  construction,  must  be  restricted  to 
weekends  and  nights,  thus  inrreasing  ronc;<--riif^)--j r.r|  /^^gKr  This 
approach  was  utilized  for  the  /Copley/  Place  project,  which 
required  a  deck  be  constructed  over  active  ramps  and  portions  of 
the  Turnpike.  The  railroads  present  a  similar  problem  in  that 
they  must  remain  operational  during  construction,  though,  unlike 
the  turnpike  where  traffic  is  constant,  there  are  regular  sche- 
duled breaks  in  the  railroad  operations.  New  wall  construction 
adjacent  to  Herald  Street  will  impede  traffic  on  this  roadway. 
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ANALYSIS  OF  TRANSPORTATION  ALTERNATIVES 

Two  basic  designs  have  been  developed  for  transportation  improvements 
in  the  corridor,  the  "Two  Way  Herald"  and  the  "One  Way  Pair".  Follow- 
ing is  a  brief  description  and  review  of  the  two  schemes. 

Two  Way  Herald 

Herald  Street  is  presently  one  way  eastbound  from  Arlington 
Street  to  Washington  Street  and  two  way  between  Washington  Street 
and  Albany  Street.  The  Two  Way  Herald  scheme  shown  on  Figures 
2A  and  2B  consists  of  widening  existing  Herald  Street  bettjeen 
Arlington  Street  and  Albany  Street  and  making  it  a  four  lane,  two 
wa^/  roadway.  Also  proposed  is  the  extension  of  Herald  Street  as 
a  four  lane,  two  way  divided  roadway  from  its  present  terminus  at 
Arlington  Street  to  Columbus  Avenue  at  Cahner  Place.  Stanhope 
Street  would  be  widened  and,  together  with  Cahner  Place,  becomes 
a  westbound  connector  between  the  Herald  Street  Extension  and  the 
Turnpike  on-ramp  and  Hancock  Garage  on  Clarendon  Street. 


The  Herald  Street  Extension  between  Columbus  Avenue  and  Arlington 
Street  would  be  built  on  viaduct  over  the  MBTA  Orange  Line  and 
Conrail.  It  is  our  understanding  that  foundation  supports  for 
this  section  of  the  Herald  Street  Extension  were  provided  along 
the  line  between  Amtrak  and  the  MBTA  Orange  Line  and  along  the 
line  between  the  MBTA  Orange  Line  and  Conrail  under  the  MBTA 
Southwest  Corridor  and  South  Cove  Projects.  However,  new  foun- 
dations would  be  required  between  Conrail  and  the  eastbound 
Turnpike  Roadway  (see  Figure  3,  Section  E-E)  .  Future  possible 
air-rights  would  also  require  foundation  support  between  Conrail 
and  the  eastbound  Turnpike  Roadway.  If  desired,  supports  for 
Herald  Street  Exft^^gi ""  mn^d  hp  sparpd  in  a  way  that  provides 
for  air-rights  development  supports  to  be  installed  between  them 
in  the  future.  A  two  foot  safety  walk  is  proposed  for  the 
southerly  side  of  the  roadway  and  a  ten  foot  sidewalk  for  the 
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northerly  side.  A  wide  sidewalk  is  not  required  on  the  southerly 
side  as  this  area  abuts  the  vent  of  the  station  platform  between 
Columbus  Avenue  and  Berkeley  Street  and  abuts  the  Amtrak  rails 
between  Berkeley  and  Arlington  Streets. 

The  proposed  intersection  of  two-way  Herald  Street  with  Arlington 
Street  and  Tremont  Street  would  be  a  five  legged  intersection 
with  traffic  entering  from  all  approaches.  The  existing  inter- 
section is  four  legged  and  traffic  enters  from  three  approaches. 
Previously  this  intersection  was  five  legged  but  Chandler  Street 
was  closed  as  a  through  way. 


Provisions  for  widening  Herald  Street  for  300'  east  of  Tremont 


Street  were  provided  for  under  the  MBTA  South  Cove  Project. 
Widening  of  Herald  Street  from  that  point  to  Washington  Street 
will  probably  require  a  new  retaining  wall  just  north  of  the 
existing  retaining  wall  (see  Figure  3  Section  F-F) .  There  should 
be  adequate  room  between  the  proposed  retaining  wall  and  the 
Amtrak  rails  to  allow  supports  for  air-rights  development.  A  two 
foot  saf.etv  walk  would  be  provided  on  the  northerly  side  of 
Herald  Street  adjacent  to  the  retaining  wall.  This  sidewalk 
could  be  widened  to  a  mininin"'  '^^  JLen^  feet  as  part  of  a  possible 
air-rights  development.  A  ten  foot  sidewalk  is  proposed  for  the 
southerly  side  of  Herald  Street. 

Between  Washington  Street  and  Harrison  Avenue,  Herald  Street  can 
be  widened  without  building  a  new  retaining  wall,  however,  the 
space  remaining  to  provide  support  for  possible  air-rights 
development  is  marginal.  Air-rights  supports  could  possibly  be 
squeezed  between  the  Amtrak  rails  and  the  existing  retaining 
wall,  or  between  Herald  Street  and  the  existing  retaining  wall 
depending  upon  the  size  of  the  supports  and  space  available.  In 
the  worst  case,  if  the  air-rights  are  developed  after  Herald 
Street  is  widened,  the  wall  may  have  to  be  replaced  under  the 
air-rights  development  project  with  one  that  can  retain  Herald 
Street  and  support  the  air-rights  development.   This  may  require 
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rebuilding  part  of  Herald  Street.  Ideally,  the  Herald  Street 
widening  and  the  air-rights  development  occur  concurrently  and, 
if  the  wall  needs  to  be  replaced  for  the  air-rights,  it  is 
replaced  before  or  during  the  Herald  Street  widening. 


,^'^ 

v 


i^ 


The  existing  wall  between  Harrison  Avenue  and  the  railroad  spur 
line  would  have  to  be  replaced  with  a  new  wall.  If  desired,  this 
wall  could  be  designed  to  support  future  air-rights.  The 
required  widening  of  Herald  Street  betx^een  the  spur  line  and 
Albany  Street  is  minimal  and  can  possibly  be  accomplished  by 
canterlevering  the  sidewalk  off  the  existing  wall  depending  on 
the  width  of  the  required  widening,  the  vertical  clearance 
requirements  and  the  construction  of  the  existing  wall.  Further 
study  is  required  to  determine  the  feasibility  of  this  approach. 
Future  possible  air-rights  developments  would  lik.ely  require  its 
replacement.  The  utility  bridge  east  of  the  Harrison  Avenue 
bridge  would  require  major  modifications  since  it  occupies  land 
required  for  the  widening  of  Herald  Street.  Herald  Street  is 
widened  on  the  southerly  side  to  provide  a  right  turn  lane  to 
accommodate  the  heavy  right  turn  movement  onto  Albany  Street.  To 
provide  room  for  the  right  turn  lane  while  minimizj^ng  the  loss  of 
parking  for  the  Herald  building  a  retaining  wall  may  be  required. 
If  the  right  turn  lane  is  not  built,  the  retaining  wall  v/ill  not 
be  necessary. 


The  profile  of  the  Herald  Street  Extension  was  not  developed,  but 
would  be  similar  to  the  one  developed  for  the  One  Way  Pair  scheme 
shown  on  Figure  5A. 
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The  Two  Way  Herald  scheme  provides  an  eastbound  link  between 
Columbus  Avenue  and  existing  Herald  Street.  Er.pressway  bound 
traffic  on  Clarendon  Street  originating  in  the  Back  Bay  would 
turn  left  onto  Columbus  Avenue  and  right  onto  the  Herald  Street 
Extension.  A  more  direct  approach  to  the  Extension  wou]d  be 
desirable.  Two  possible  solutions  to  this  are  shown  on  Figure  2A 
(Optional  Roadway  Connector,  Alternatives  B  and  C)  .  With  the 
exception  of  the  right  turn  lane  at  Albany  Street,  the  capacity 
of  eastbound  Herald  Street  between  Arlington  Street  and  Albany 
Street  is  not  increased  and  the  additional  generated  traffic  will 
degenerate  the  Level  of  Service  of  the  roadway. 


Existing  traffic  travelling  from  Albany  Street  to  Berkeley'  Street 
and  the  Back  Bay  Area  turns  right  from  a  single  westbound  lane  on 
Herald  Street  onto  a  three-lanp  Uac:h^•pp^nn  ^i-ri^^i- ^  then  left  onto 
a  three-lane  Marginal  Road  and  finally  accesses  Berkeley  Street 
on  a  one  lane  residential  Cortes  Street.  The  Two  Way  Herald 
scheme  would  allow  the  movement  to  stay  on  Herald  Street  to 
Berkeley,'  Street  and  Columbus  Avenue.  Cortes  Street  and  Marginal 
Road  should  experience  a  significant/decrease)in  traffic  volume. 


^ 


Since  the  Two  Way  Herald  scheme  has  no  provision  for  separate 
left  turn  lanes,  delays  will  be  expected  at  intersections  as  a 
result  of  the  additional  approach  lanes  at  each  intersection  as 
well  as  the  left  turning  traffic  holding  up  traffic  in  the 
through  lanes.  Separate  left  turn  lanes  and  a  median  island 
would  be  desirable  between  Tremont  Streef  and  ^Ibanv  Street  but 
this  would  require  an  additionay  18 '  df  widening,  almost  exclu- 
sively over  the  railroad  properties. 


To  minimise   congestion   on  Herald   Street  under   this   scheme, 
vehicular  access  to  future  possible  alr-ri^hts  developments  may 

/best  be  limited  to  Marginal  Road. 
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Basic  Design  Analysis- Herald  Street  Improvements 


utilities  Review 

The  major  utilities  within  the  project  area  are  shown  on  p-'gures 
7A  and  7B.  Since  neither  scheme  calls  for  major  changes  to  the 
profile  or  alignment  of  the  existing  roadways,  most  utilities 
will  remain  unaffected.  Under  the  Two  Way  Herald  scheme  major 
modi "''i cations  to  the  utility  bridge  east  of  the  Harrison  Avenue 
Bridge  will  be  required.  This  is  because  the  utilities  occupy 
part  of  the  Herald  Street  northerly  sidewalk  which  is  used  -for 
widening  Herald  Street.  The  proposed  Herald  Street  retaining  wall 
in  the  Two  Way  Herald  scheme  is  directly  in  line  with  a  new  pump 
station  installed  just  to  the  south  of  Washington  Street  under 
the  Federal  Railroad  Administration's  "Northeast  Corridor 
Improvement  Project".  This  pump  station  could  be  bridged  over 
with  a  snail  structure.  The  extension  of  Herald  Street  between 
Clarendon  Street  and  Columbus  Avenue  under  the  "One  Way  Pair" 
A"'ternative  slices  through  an  existing  utility  bridge.  Because 
of  minimal  vertical  clearances  between  the  extended  Herald  Street 
and  the  Conrail  tracks  below,  and  because  o-^  complicated  framing 
requirements,  carrying  these  utilities  under  Herald  Street 
Extension  will  be  problematical.  A  possible  solution  would  be  to 
carry  these  utilities  over  the  roadway  within  an  air-riaht 
development  supporting  Herald  Stregi;_^xtension  as  discussed  in 
the  Structural  Review  section  of  the  Appendix  of  this  report. 
The  drainage  system  along  most  of  Herald  Street  is  an  older 
combined  system  and  its  replacement  with  separate  drain  and  sewer 
lines  prior  to  the  reconstruction  of  Herald  Street  should  be 
discussed  with  the  utility  involved. 

Right-of-l.'ay  Considerations 


The  existing  right-of-way  of  the  City  of  Boston,  the  i^'assachu- 
setts  Turnpike  Authority,  Conrail  and  the  MBTA  and  ■^he  reouired 
taking  are  shown  on  Figures  CA  and  .?E  for  the  Two  Way  Herald 
scheme  and  Figures  4A  and  4P  for  the  One  Way  Pair  scheme. 
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Under  the  Two  Way  Herald  schene,  the  Herald  Street  Extension 
between  Columbus  Avenue  and  Arlington  Street  would  require 
agreements  with  the  Massachusetts  Turnpike  Authority  and  the  MBTA 
(to  the  satisfaction  of  Conrail  and  the  Federal  Railroad  Adminis- 
tration) for  the  use  of  their  air-rights.  The  widening  of 
Stanhope  Street  would  require  a  taking  (1,400+  SF)  from  the 
present  owner  of  the  parcel  bounded  by  Clarendon  Street,  Stanhope 
Street,  Cahner  Place  and  the  Turnpike.  The  widening  of  Herald 
Street  to  the  north  from  a  point  midway  between  Tremont  Street 
and  Shawmut  Avenue  to  beyond  Harrison  Avenue  will  require  a 
taking  (17,700±  SF)  from  the  MBTA  (to  the  satisfaction  of  the 
Federal  Railroad  Administration) .  Provisions  for  a  right  turn 
lane  will  require  a  taking  (3,800+  SF)  from  the  abutting  parcel 
presently  owned  by  the  Boston  Herald. 

Under  the  One  Way  Pair  scheme,  the  Herald  Street  Extension,  the 
Broadway  Extension  and  possibly  Marginal  Road  Extension  will 
require  agreements  with  the  Massachusetts  Turnpike  Authority  and 
the  MBTA  for  the  use  of  their  air-rights.  Herald  Street  between 
Harrison  Avenue  and  Albany  Street  will  require  a  taking  (3,900+ 
SF)  from  the  MBTA.   In  addition,  the  Broadway  Extension  would 


require  a  taking  (1,1G0±  SF)  from  Tai  Tung  Village  (corner  of 
Harrison  Avenue  and  Broadway  Extension)  and  Marginal  Road  Exten- 
sion would  require  a  rather  large  taking  or  easement  (23,6G0±  SF) I 
from  the  Turnpike  Authority. 

Traffic  Analysis 

The  measure  of  the  effectiveness  of  any  rhan^n  -'n  a  rnadwav^ 
svstem  is  the  number  of  additional  vehicles  being  accommodated 


^ 


and  the  quality  of  that  accommodation.  In  planning  for  any 
change,  the  number  of  vehicles  using  a  facility  must  be  estimat- 
ed. Historical  data,  traffic  data,  changes  in  land  use  and,  if 
available,  origin  and  destination  information  are  utilized  and 
expanded  to  a  target  year  (usually  twenty  years  in  the  future)  to 
ascertain  the  number  of  vehicles  that  would  use  a  facility  under 
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any  set  of  conditions.  Because  of  the  large  database  required 
and  complexity  of  the  calculations,  a  computer  must  be  utilized 
for  the  traffic  assignments.  The  Central  Transportation  Planning 
Staff  (CTPS)  provided  forecasts  of  the  differences  that  could  be 
expected  in  the  Herald  Street  corridors  for  the  several  alterna- 
jj^/  tives  proposed.   All  traffic  predictions  assumed  the  Third  Harbor 

Cy'i '         Tunnel  and  Depressed  Central  Artery  were  built  and  functioning. 
Basic  traffic  data  was  developed  from  traffic  counts  furnished  by 
n(^^       the  City  of  Boston,  and  from  traffic  data  developed  for  impact 
iXx^/li'l^        studies  of  Copley  Place.  St.  James  Development  and  others  in  the 
^-  0  area.   All  traffic  data  was  expanded  to  the  year  1990  to  match 

the  target  year  figures  provided  by  CTPS.  The  basic  peak  hour 
data  and  the  CTPS  differences  by  alternatives  were  combined  to 
develop  the  1990  Herald  Street  corridor  traffic  for  each  condi- 
tion. The  traffic  figures  were  expanded  to  represent  traffic  in 
the  year  2010.  A  growth  factor  of  less  than  1%  per  year  gave  a 
21  percent  growth  for  the  20-year  period  to  2010. 

Whenever  any  change  in  land  use  or  development  is  proposed,  the 
first  transportation  alternative  always  seems  to  be  to  do  nothing 
to  the  existing  roadway  system.  This  concept  is  called  the  "No 
Build"  alternative  and  provides  a  basis  for  measuring  the  effec- 
tiveness of  any  proposed  changes.  The  volumes  of  the  motoring 
public  that  will  be  accommodated  under  each  proposal  is  developed 
and  the  Levels  of  Service  provided  by  each  alternative  are 
evaluated  to  measure  the  quality  of  service  that  will  be  provided 
to  the  drivers  that  will  be  serviced  by  each  proposal.  A  compar- 
ison of  the  several  schemes  provides  a  valid  measure  of  the 
viability  of  each  proposal. 

The  "No  Build"  scheme  assumes  that  nothing  is  done  to  the  roadway 
system  in  the  Herald  Street  corridor.  The  "Two  Way  Herald" 
scheme  widens  and  extends  Herald  Street  between  Albany  Street  and 
Columbus  Avenue  to  provide  for  two  lanes  in  each  direction  with 
an  additional  right  turn  lane  at  Albany  Street.  The  'One  Way 
Pair"   scheme   provides   a  three   lane   eastbound   Herald   Street 
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between  Albany  Street  and  Clarendon  Street  and  a  three  lane 
westbound  Marginal  Road  as  an  extension  of  Broadway  from  Albany 
Street  to  Arlington  Street  with  a  two  lane  Marginal  Road  exten- 
sion between  Arlington  Street  and  Berkeley  Street. 

A  review  of  the  developed  traffic  figures  confirmed  that  evening 
peak  hour  volumes  were  much  greater  than  those  occurring  in  the 
morning  peak  hour.  Morning  peak  hour  traffic  consists  almost 
entirely  of  commuters  while  the  evening  peak  hour  traffic  in- 
ludes  shoppers  and  travellers  as  well  as  commuters.  Because  of 
this,  it  was  decided  to  analyze  the  evening  peak  hour  operations 
at  all  intersections  within  the  corridor  and  to  investigate  the 
morning  peak  hour  operations  only  at  those  locations  found 
critical  in  the  evening  peak  hour  analysis. 

The  1985  highway  capacity  intersection  analysis  method*  was  used 
to  qualify  and  quantify  traffic  operations  for  each  of  the 
scenarios.  The  above  mentioned  methodology  was  adapted  to 
personal  computer  applications  by  Mr.  Daniel  Beegan  of  CTPS  and 
that  program  was  used  for  the  traffic  analysis  phase  of  this 
study.  Level  of  Service  is  the  definition  of  an  intersection's 
\Jj^  efficiency  and  is  measured  by  average  delay  per  vehicle  passing 

0  through  the  intersection.   Table  1  is  excerpted  from  the  Highway 

Capacity  Manual  to  show  the  evaluation  criteria.  Definitions  and 
explanation  of  Level  of  Service  can  be  found  in  the  appendix.  In 
new  design  Level  of  Service  C  is  usually  the  target.  Existing 
intersections  can  operate  at  a  D  Level  of  Service  to  be  accept- 
able. 


^" 


*Special  Report  209  "Highway  Capacity  Manual"  Transportation  Research 
Board,  Washington,  D.C.,  1985  Chapters  9  &  10. 
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TABLE  1 


LEVEL  OF  SERVICE  CRITERIA  FOR  SIGNALIZED  INTERSECTIONS 

STOPPED  DELAY 
PER  VEHICLE 
LEVEL  OF  SERVICE  (SEC) 

A  5.0  or  Less 

B  5.1  to  15.0 

C  15.1  to  25.0-  ^^ 

D  25.1  to  40.0  '  ^$^67 

E  40.1  to  60.0 

F  Greater  than  60.0 


Table  2  is  a  presentation  of  the  result  of  the  analyses  of  the 
2010  PM  Peak  Hour  by  intersection  and  by  alternative.  A  compari- 
son of  vehicle  volumes  assigned  to  the  Albany  Street  terminus  of 
the  analysis  area  reveals  that  the  traffic  demand  increases  from 
3,513  vehicles  for  the  "No  Build"  to  3,959  vehicles  for  the  "Two 
Way  Herald"  to  4,232  vehicles  for  the  "One  Way  Pair,"  a  total 
increase  of  over  700  vehicles  (20  percent) . 

The  table  also  reveals  that  two  intersections  in  the  "No  Build" 
alternative.  Herald  Street  at  Albany  Street  and  Broadway  and 
Herald  Street  at  Harrison  Avenue,  will  operate  at  an  unacceptable 
Level  of  Service.  The  remainder  of  the  existing  intersections 
will  be  at  a  "C"  Level  of  Service  or  better. 

Results  of  the  analysis  of  the  Two  Way  Herald  scheme  identify 
five  (5)  intersections  that  could  be  expected  to  operate  at  an 
"F"  Level  of  Service.  This  was  not  unexpected  as  the  widening 
and  extension  of  Herald  Street  to  Columbus  Avenue  added  two  lanes 
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of  westbound  traffic  to  the  corridor  between  Washington  Street 
and  Ccluinbus  Avenue  and  added  two  lanes  of  eastbound  traffic 
between  Columbus  Pvenue  and  Tremont  Street.  Very  little  was 
possible  tc  mitigate  the  adverse  impacts  as  the  new  roadway  width 
was  controlled  by  the  location  of  the  Herald  Street/Railroad 
retaining  wall.  The  traffic  signal  programs  were  optimized  to 
obtain  the  best  possible  Level  of  Service  and  the  results  are 
shown  on  the  table. 

Analysis  of  the  One  Way  Pair  scheme  resulted  in  the  best  opera- 
tion for  the  greatest  number  of  vehicles.  Two  intersections  were 
analyzed  to  operate  at  an  "F"  Level  of  Service  under  this  scheme. 
The  Herald  Street  -  Arlington  Street  -  Tremont  Street  inter- 
section was  improved  to  a  "D"  Level  of  Service  by  adding  a  right 
turn  lane  to  the  northbound  Tremont  Street  approach  and  a  third 
lane  to  the  eastbound  Herald  Street  approach.  These  recommended 
mitigating  measures  reduce  the  average  delay  per  vehicle  -f^rom 

84. 2  seconds  to  36.1  seconds  per  vehicle  and  are  shown  as  an 
option  on  Figure  4A. 

The  remaining  intersection  that  would  operate  at  an  "F"  Level  of 
Service  was  the  Clarendon  Street  -  Columbus  Avenue  location.  The 
two  lane  Herald  Street  extension  terminating  at  Columbus  Avenue 
requires  that  a  very  heavy  left  turn  must  be  accommodated  out  of 
Clarendon  Street,  By  providing  a  direct  three  lane  connection 
between  Clarendon  Street  and  the  Herald  Street  Extension,  the 
operation  can  be  improved  to  a  "B"  Level  of  Service  at  both 
locations.  This  connection  is  recommended  and  is  shown  as  an 
option  on  Figure  4A . 

The  totals  and  averages  provided  at  the  bottom  of  Table  2  show 
the  total  number  of  vehicles  that  would  go  through  the  inter- 
sections of  the  Herald  Street  corridor.  The  "No  Build"  alterna- 
tive will  service  almost  27, ICC  vehicles  with  an  average  delay  O''' 

50.3  seconds  per  vehicle.  This  is  slightly  misleading  in  that 
the  greater  part  of  the  delay  occurs  at  two  intersections.  The 
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Two  Way  Herald  scheme  services  almost  36,100  vehicles,  but 
because  of  the  many  left  turn  conflicts  introduced  into  the 
system,  the  average  delay  per  vehicle  is  106.1  seconds  per 
vehicle,  more  than  double  the  average  delay  generated  under  the 
"No  Build"  alternative.  As  can  be  readily  seen,  the  most  effi- 
cient of  the  two  improvement  schemes  is  the  One  Way  Pair.  The 
40,700  vehicles  are  accommodated  with  an  average  delaj'  of  under 
16  seconds  per  vehicle.  The  build  schemes  are  not  directly 
comparable  to  the  "No  Build"  analysis  results  because  two  new 
intersections  arp  I'mtrjjduced  in  the  build  proposals.  In  spite  of 
that  discrepancy  it  can  be  seen  that  improving  the  Herald  Street 
corridor  will  service  more  vehicles  and  the  One  Way  pair  will 
provide  that  service  much  more  efficiently. 

Analysis  of  the  CTPS  traffic  flow  assignments  for  the  several 
arterials  in  the  Herald  Street  corridor  quantified  the  effects  of 
the  two  improvement  alternatives.  Figures  8  and  9  present  the 
estimated  All  and  PM  Peak  traffic  flow  changes  that  are  generated 
by  the  Two  Way  Herald  Alternative  as  compared  to  the  No  Build 
alternative.  Figures  10  and  11  present  the  same  information  for 
the  One  Way  Pair  alternative.  It  is  interesting  to  note  that  in 
most  instances  the  arterials  to  and  from  the  expressway  system 
(excluding  Marginal  Road  and  Herald  Street)  experience  a  re- 
duction while  the  arterials  to  and  from  the  downtown  increase 
over  the  No  Build  alternative.  Under  both  alternatives,  the 
Columbus  Avenue-Tremont  Street  corridor  experiences  an  increase 
in  traffic  flow.  This  is  probably  due  to  the  fact  that  Herald 
Street  is  so  greatly  improved  and  this  corridor  provides  the  best 
access  to  the  new  facility. 

Table  3  is  a  presentation  of  the  magnitude  of  the  estimated 
change  generated  by  each  alternative  by  facility  segments.  Based 
upon  the  results  of  the  capacity  analysis  and  this  traffic  flow 
analysis,  the  One  Way  Pair  alternative  will  provide  the  best 
access  and  circulation  in  and  through  the  stud-''  area. 
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Increased  Traffic  Flow 


iiiiiiiiiiiiiiiii  No  Change  or  Decreased  Traffic  Flow 


NOTE: 

SIDE  OF  STREET  SYMBOLIZATION  REPRESENTS 

NORMAL  TRAFFIC  FLOW  DIRECTION. 

FOR  MAGNITUDE  OF  CHANGE  SEE  TABLE  3. 


Figure  8 

TWO  WAY  HERALD  AM  PEAK  HOUR 

TRAFFIC  DIFFERENCES  AS  COMPARED  TO  NO  BUILD 


Basic  Design  Analysis  -  Herald  Street  Improvements 
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NOTE: 
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Figure  9 

TWO  WAY  HERALD  PM  PEAK  HOUR 

TRAFFIC  DIFFERENCES  AS  COMPARED  TO  NO  BUILD 
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NOTE: 

SIDE  OF  STREET  SYMBOLIZATION  REPRESENTS 

NORMALTRAFFIC  FLOW  DIRECTION. 

FOR  MAGNITUDE  OF  CHANGE  SEE  TABLE  3. 


Figure   10 

ONE  WAY  PAIR  AM  PEAK  HOUR 

TRAFFIC  DIFFERENCES  AS  COMPARED  TO  NO  BUILD 


Basic  Design  Analysis  -  Herald  Street  Improvements 
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No  Change  or  Decreased  Traffic  Flow 


NOTE: 

SIDE  OF  STREET  SYMBOLIZATION  REPRESENTS 

NORMAL  TRAFFIC  FLOW  DIRECTION. 

FOR  MAGNITUDE  OF  CHANGE  SEE  TABLE  3. 


Figure   1  1 

ONE  WAY  PAIR  PM  PEAK  HOUR 

TRAFFIC  DIFFERENCES  AS  COMPARED  TO  NO  BUILD 


Basic  Design  Analysis  -  Herald  Street  Improvements 
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Cost  Analysis 

Order-of-magnitude  construction  cost  for  the  One  Way  Pair  and  the 
Two  Way  Herald  schemes  have  been  developed  and  are  as  follows: 

CONSTRUCTION  COST 


TWO  WAY 
HERALD 


ONE  WAY 
PAIR 


Bridges  &  Walls 
Roadways 


10,000.000     10,700,000 
1,600,000     2,700,000 


TOTAL 


$11,600,000    $13,400,000* 


^A^^ 


V 


2.^. 


;>^ 


f^' 


These  costs  are  in  1986  dollars  and  do  not  include  design  costs, 
land  taking  costs,  air-right  costs  or  the  cost  of  improving  the 
water  and  sewer  systems  in  the  affected  roadways.  The  figures 
assume  full  depth  reconstruction  of  Herald  Street,  an  overlay  of 
Marginal  Road  and  new  lighting  and  landscaping  throughout.  The 
cost  of  bridge  and  wall  work  adjacent  to  or  over  the  railroad  or 
Turnpike  was  increased  significantly  to  compensate  for  re- 
strictions these  facilities  v;ill  impose  on  construction.  The  Two 
Way  Herald  scheme  required  the  taking  of  approximately  22,900  SF 
of  land.  The  One  Way  Pair  scheme  requires  the  taking  of  approxi- 
mately 33jj60C__S£__a£._2.and.  The  majority  of  the  taking  are  from 
the  MBTA  and  the  Turnpike  Authority. 


■•'•'216,700,000  with  recom.m.ended  options  a)  Herald  Street  Extension, 
Clarendon  Street  to  Columbus  Avenue  CAlternate  A)  and  b)  approach 
widening  at  intersection  of  Herald,  Arlington  and  Tremont  Streets. 
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Air-Rights  Development 

In  addition  to  traffic  impacts  and  construction  costs,  the  two 
alternatives  must  be  evaluated  for  their  effects  on  potential 
air-rights  development  in  the  abutting  turnpike/railroad  corri- 
dor. The  alternative  selected  should  be  compatible  with  the 
bra's  long-terra  air-rights  development  objectives. 

One  way  street  patterns  provide  better  access  to  abutting  land 
uses  if  cross  streets  are  frequent  enough  to  ensure  good  circu- 
lation. Two  way  streets  generate  conflicts  with  opposing  traffic 
thus  making  driveway  access  difficult.  In  the  Two  Way  Herald 
scheme,  access  tg^j^e  air-rights  developments  should  be  restrict- 
ed  to  Marginal  Road,  Cortes  Street  and  the  cross  streets.  The 
One  Way  Pair  provides  better  circulation  and  the  best  Level  of 
Service  for  the  corridor  (see  Traffic  Analysis)  and,  therefore, 
less  congestion  in  the  area. 

Because  of  the  Herald  Street  Extension  alignment  between  Columbus 
Avenue  and  Berkeley  Street  in  the  Two  Way  Herald  scheme,  less 
space  is  available  for  development  in  the  block  bounded  by 
Columbus  Avenue,  Berkeley  Street  and  the  Amtrak  rails.  Under  the 
One  Way  Pair  scheme,  the  Herald  Street  Extension  occupies  much  of 
the  potential  development  space  in  the  block  bounded  by  Columbus 
Avenue,  Clarendon  Street,  Stanhope  Street  and  Cahner  Place.  In 
this  block,  serious  consideration  should  be  given  to  constructing 
the  Herald  Street  Extension  within  and  as  part  of  an  air-rights 
development.  This  will  help  solve  the  engineering  problems 
associated  with  this  roadway,  reduce  its  cost  and  leave  the 
entire  parcel  open  for  development. 

Under  the  Two  Way  Herald  scheme.  Herald  Street  is  two  lanes  in 
each  direction  with  no  provisions  for  parking  or  standing.  This 
is  acceptable  under  the  conditions  of  the  area  today,  that  is. 


ar 
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under-developed  with  little  demand  for  stopping  and  parking.  If 
and  when  the  area  is  developed  there  will  be  a  desire  for  vehi- 
cles to  stop  along  Herald  Street.  Parking  restrictions  along 
Herald  Street  would  have  tc  be  enforced  otherwise  th^'s  roadway 
would  be  reduced  to  one  lane  in  each  direction.  Under  the  One 
Way  Pair  scheme  Herald  Street  and  Marginal  Road  are  three  lanes 
in  each  direction.  Parking  could  possibly  be  allowed  in  certain 
areas  during  the  off  peak. 


In  both  scheires  cer'-air!  areas  required  for  supports  'or  viaducts 
or  retaining  walls  iray  also  be  required  -For  support  of  future 
possible  air-rights  development.   ^n  seme  areas  supports 


"or 


a^'r-rights  can  be  added  without  significantly  inter-^ering  with 
the  supports  -^or  the  roadway.  In  other  areas,  the  walls  for  the 
roadways  would  have  to  be  replaced  with  ones  capable  of 
suppor'^ing  the  air-rights  development  and  the  roadway.  This 
would  require  rebuilding  part  o-f^  the  roadway  as  well.  This 
replacement  could  be  avoided  by  designing  any  new  walls  to  r 
support  the  future  air-rights  development.  This  raises  questions 
such  as  which  blocks  will  be  developed,  what  ^nunt  of  additional 
support  will  be  required  for  the  development  and  JTOvy  will  this 
additional  support  be  funded? 


A.  I? 


Summary 

The  One  Way  Pair  scheme  will  provide  the  best  access  and  circu- 
lation of  traffic  movements  in  and  through  the  study  area.  The 
Two  Way  Herald  scheme  services  more  vehicles  than  a  Mc  Puild 
scheme,  however,  the  a\'erage  delay  per  vehicle  per  intersection 
is  increased.  The  One  Kay  Pair  scheme  services  more  vehicles 
wh"''!e  reducing  the  average  delay  per  vehicle  per  intersection. 
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Tvyo  Way     One  Way 
N'c  PuJld     Herald       Pair 

Vehicles  Serviced       27, IOC      36,100      ^0,700 
(Corridor) 

Ave.  Delay  Per  Vehicle     50         106        16 
Per  Intersection  (Sec) 

Intersections  at  Level     2  5  2* 

of  Service  F 

The  one  way  street  patterns  set  up  by  the  One  Kay  Pair  schtme 
eliminates  left  turn  conflicts  at  most  intersections  thereby 
increasing  the  capacity  of  the  system  and  reducing  delays. 

Future  air  rights  can  be  developed  under  both  schemes,  however 
their  construction  v/ill  be  somewhat  simpler  in  some  areas  under 
the  One  V.'ay  Pair.  The  One  Way  Pair  provides  better  access  to  the 
developments.  Access  to  any  future  air  rights  under  the  Two  'flay 
Herald  scheme  should  probably  be  restricted  to  I^arginal  Road. 
The  estimated  construction  cost  of  the  Two  Way  Herald  schen.e  in 
1986  dollars,  is  $11,600,000.  The  estimated  construction  cost  of 
the  One  Way  Pair  scheme  is  $13,400,000  (S16, 700,000  with 
recommended  improvements  at  the  Clarendon  Street,  Columbus  Averue 
and  Herald  Street,  Arlington  Street  Intersections). 


+ 


Zero  witti  recommended  improvements  at  the  Clarendon/Columbus  and 
Herald/Arl ington  i  ntersections . 
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APPENDIX 

Design  Criteria 

The  parameters  to  be  used  for  the  design  of  the  new  roadways  are 
summarized  hereafter.  Many  of  these  parameters  are  from  AASHTO ' s 
"Geometric  Design  of  Highways  and  Streets"  1984  and  assume  roadway 
classification  of  "Urban  Minor  Arterial  Street". 

I.  Roadway  Construction 

1.  11'  wide  travel  lanes 

2.  1'  curb  offsets 

3.  10'  parking  lanes 

4.  Sidewalks:   10'  desired,  8'  minimum 

5.  Vertical  granite  curbing  at  both  edges  of  roadway 

II.  Design  Speed:   30  M.P.H. 

III.  Maiiimum  Grade:   8% 

IV.  Cross-Slope:   2%  to  both  gutters,  rounded  in  the  center 

V.  Horizontal  Alignment 

1.  Minimum  Radius:   325  ft. 

2.  Maximum  Superelevation:   0.04  ft. /ft. 

3.  Superelevation  Runoff:   65  ft.  (2-lane  roadway) 

80  ft.  (3-lane  roadway) 

4.  Minimum  Stopping  Sight  Distance:   200ft. 

5.  Minimum  Horizontal  Clearance  of  Turnpike:   2 ' -0" 
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6.  Minimum  Horizontal  Clearance  of  MBTA:   8 '-6"*  minimum 
from  Centerline  of  Tracks. 

7.  Minimum  Horizontal  Clearance  of  Amtrak  (MBTA  Commuter 
Rail):   8'-6"**  from  Centerline  of  Tracks. 

VI.   Vertical  Alignment 

1.  Minimum  Vertical  Stopping  Sight  Distance:   200  ft. 

2.  Minimum  Length  of  Crest  Curve:   28  x  A*** 

3.  Minimum  Length  of  Sag  Curve:   36  x  A**'"^ 

4.  Minimum  Vert.  Clearance  of  Turnpike  Roadway:   14 '-6" 

5.  Minimum  Vert.  Clearance  of  M.B.T.A.  Rail:   15 '-0" 

6.  Minimum  Vert.  Clearance  of  Amtrak  (MBTA  Commuter  Rail): 
16'-5" 

7.  Minimum  Vert.  Clearance  of  Conrail:   16'-4" 


*6'-6"  at  spot  locations  with  MBTA  approval. 
**0n  Straight  track;  7'-6"  with  variance. 
*''-*A  is  the  algebraic  difference  in  grades  expressed  as  a  percent, 
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Structural  Review 

The  Turnpike/Railroad  corridor  between  Clarendon  Street  and 
Albany  Street  is  bounded  by  buildings  and  Herald  Street  on  the 
south  and  Cortes  Street,  Marginal  Road  and  Hudson  Street  on  the 
north.  The  area  available  for  new  supporting  elements  is  limited 
to  the  locations  outlined  in  the  Support  Locations  -  Horizontal 
Clearances  section  of  this  report  and  as  described  hereinafter. 

Between  Clarendon  Street  and  Columbus  Avenue  the  Southwest 
Corridor  Project  has  resulted  in  the  construction  of  new  walls 
between  the  Amtrak  and  MBTA  Orange  Lines  (the  Center  Wall)  and 
between  the  MBTA  Orange  Line  and  the  Conrail  Lines  (the  Transit 
Wall)  .  It  is  our  understanding  that  these  walls  were  not  de- 
signed to  carry  the  additional  load  of  an  extended  Herald  Street 
as  shown  on  Figure  4A.  Herald  Street  extension  between  Clarendon 
Street  and  Columbus  Avenue  (Alternates  A  and  B  only)  would 
require  the  replacement  of  the  new  "Transit  Wall"  and  probably 
the  replacement  of  the  new  station  entrance  which  is  supported  on 
top  of  it.  The  Herald  Street  Extension  in  this  block  would  also 
require  new  supports  between  the  Conrail  tracks  and  eastbound 
Turnpike  roadway,  the  Turnpike  median  and  along  the  northerly 
wall  of  the  westbound  Turnpikes  thereby  reducing  the  development 
potential  of  the  parcel.  This  extensive  work,  especially  the 
replacement  o*^  the  "Transit  Wall"  would  be  costly  and  difficult, 
but  may  be  more  justified  :f  included  within  an  air-right  devel- 
opment of  this  block.  The  building  could  cover  most  of  the  block 
and  Herald  Street  Extension  could  possibly  be  suspended  within 
it. 

Between  Columbus  Avenue  and  Tremont  Street  the  two  walZs  lining 
either  side  of  the  relocated  MBTA  Orange  Line  are  both  low  walls 
designed  to  support  traffic  loads  from  an  extended  Herald  Street. 
The  wall  between  the  Amtrak  lines  and  the  MBTA  Orange  Line  is 
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called  the  Center  Wall,  and  the  wall  between  the  Orange  Line  and 
Conrail  is  called  the  Transit  VJall.  The  Center  Wall  supports  a 
platform  canopy  between  Columbus  Avenue  and  Berkeley  Street. 
This  canopy  would  have  to  be  removed,  revised,  or  circumvented  by 
the  new  Herald  Street  supports.  Just  to  the  west  of  Berkeley 
Street  there  is  an  electric  substation  over  the  southerly  three 
Amtrak/Commuter  Rail  tracks.  The  Center  Wall  support  has  a  shelf 
on  the  north  side  to  support  beams  for  the  Herald  Street  exten- 
sion. Under  the  Two  Way  Herald  scheme  supports  would  have  to  be 
placed  between  the  Conrail  tracks  and  the  Turnpike  (see  Figure  3, 
Section  E-E)  .  Here  allowances  may  have  to  be  made  for  a  future 
lowering  of  the  Conrail  tracks  with  a  watertight  invert  slab,  as 
was  done  for  the  Southwest  Corridor  Project.  The  Conrail  tracks 
would  have  to  remain  operational  during  the  construction  of  new 
foundations,  as  would  the  Turnpike. 

The  Columbus  Avenue  and  Arlington  Street/Tremont  Street  bridges 
cross  the  tracks  and  the  Turnpike  at  a  skew.  Support  of  the 
Herald  Street  Extension  or  any  other  air-rights  structure  would 
be  difficult  in  the  triangular  area  between  these  bridges  and  a 
line  perpendicular  to  the  tracks.  Framing  would  he  difficult  and 
the  area  for  support  would  disappear  in  the  vicinity  of  the 
triangle's  apex.  Under  the  Two  Way  Herald  scheme  a  curve  at  the 
west  end  of  the  proposed  Herald  Street  would  require  framing 
across  Conrail  tracks  and  the  Turnpike,  v>7ell  beyond  the  proposed 
roadway  limits. 

Between  Shawmut  Avenue  and  Washington  Street  there  is  a  20'  to 
30'  wide  strip  in  front  of  the  Herald  Street  retaining  wall  in 
which  foundations  may  be  placed  for  the  Herald  Street  widening 
under  the  Two  Way  Herald  scheme.  Herald  Street  may  be  widened  by 
constructing  a  new  retaining  wall  at  the  back  edge  of  sidewalk 
and  filling  the  space  between  the  new  and  existing  walls  with 
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gravel  (see  Figure  3,  Section  F-F).  Preventive  measures  must  be 
taken  during  construction  to  ensure  that  this  newly  placed  fill 
will  not  settle  over  a  long  period,  resulting  in  a  continuing 
maintenance  problem.  Just  to  the  south  of  Washington  Street  the 
new  wall  is  in  line  with  an  existing  pump  station  recently 
installed  under  the  Federal  Railroad  Administrations  "Northeast 
Corridor  Improvement  Project".  This  pump  station  would  probably 
be  bridged  over  with  a  short  structure.  Because  of  the 
requirement  to  meet  the  grades  at  each  of  the  existing  bridges 
that  cross  the  Railroad,  Turnpike  corridor,  widening  Herald 
Street  northerly  will  require  a  higher  profile  for  the  Herald 
Street  northerly  gutter  thereby  increasing  the  load  on  the 
existing  retaining  wall.  If  the  wall  is  not  overstressed  due  to 
this  additional  fill,  an  alternate  method  for  supporting  widened 
Herald  Street  would  be  to  construct  columns,  longitudinal  beams 
and  a  rein-forced  concrete  slab  which  would  span  from  the  beams  to 
the  existing  wall.  Where  the  widening  results  in  a  3'  or  less 
extension  beyond  the  exposed  face  of  the  existing  retaining  wall, 
consideration  should  be  given  to  canterlevering  a  reinforced 
concrete  slab  off  the  existing  wall.  An  existing  utility  bridge 
at  Harrison  Avenue  will  have  to  be  modified  or  replaced  because 
of  widening  under  the  Two  Way  Herald  scheme.  The  extent  of  the 
work  required  at  the  utility  bridge  requires  further  study. 

If  Herald  Street  is  widened  northerly  between  Harrison  Avenue  and 
Albany  Street  (Two  Way  Herald  only)  a  portion  (if  not  all)  of  the 
o^d  Broadway  Street  Bridge  will  ha\'e  to  be  removed,  includ-''ng  the 
two  billboards  currently  supported  by  this  structure.  Any 
widening  of  Herald  Street  in  the  southerly  direction  '^two  Way 
Herald  only)  will  require  reconstruction  of  the  souther"'y  portion 
0-^  the  bridge  spanning  the  railroad  spur  line  serv'ng  the  Herald 
Newspaper  plant. 
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